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1. G9 This is a FIRST submission of items concerning a filing under 35 U.S.C. §371. 

2. U This is a SECOND or SUBSEQUENT submission of items concerning a filing 

under 35 U.S.C. §371. 

3. M This is an express request to begin national examination procedures (35 U.S.C. 

§371[fl) at any time rather than delay. 

4. O A proper Demand for International Preliminary Examination (IPE) was made to 

the appropriate Authority (IPEA) within t:he time period required 



5. M A copy of the International Application as filed (35 U.S.C. §371[c](2]) - 

a. m is transmitted herewith (required when not transmitted by International 

Bureau). See WIPO Publication 

b. U has been transmitted by the Intemauonal Bureau. wo 00/75309 . 

c. □ is not required, as the application was filed in the United States Receiving 

Office (RO/US). 

6. A. (verified) translation of the International Application into the English language 

is enclosed -with- Two (2) sheets of Drawings -and- Eight (8) 
pages of Sequence Listings. 
7 ^ Amendments to the (specification and) claims of the International Application 
under PCT Article 19 (35 U.S.C. 37Uc][3]) 

a- 63 are transmitted herewith (required if not transmitted by the International 
Bureau). 

b. U liave been transmitted by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments 

has NOT expired. 

d. [J have not been made and will not be made. 

e. □ will be submitted with the appropriate surcharge. 

8. ^ A translation of the amendments to the claims (and/or the specification) under 
PCT Article 19 (35 U.S.C. §371[c][3]) is enclosed or will be submitteid S^ith the 
appropriate surcharge. 
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9. [X] An oath or declaration/power of attorney of the inventor(s) (35 U.S.C. 
§371[c][4]) will follow . 

[ ] and is attached to the translation of (or a copy of) the International 

Application. 
[ ] and is attached to the substitute specification. 



10. [J A translation of at least the Annexes to the IPE Report under PCX Article 36 (35 

U.S.C. §371[c][5]) is enclosed. 

Items 11. to 16. below concern other document(s) or information included: 

11. [x] An Information Disclosure Statement under 37 CFR 1.97 and 1.98 is enclosed. 

12. M An Assignment for recording and a separate cover sheet in compliance 

with 37 CFR 3.28 and 3.31 will follow . 

13. Kl A FIRST preliminary amendment is enclosed. 

A SECOND or SUBSEQUENT preliminary amendment is enclosed. 

14. [ ] A substitute specification (including claims, abstract, drawing) is enclosed. 

15. [ ] A change of power of attorney and/or address letter is enclosed. 

16. K Other items of information: 

S This application is. being filed pursuant to 37 CFR 1.494(c) or 
1.495(c), and any missing parts will be filed before expiration of— 

□ 22 months from the priority date under 37 CFR 
1.494(c), or 

[X] 32 months from the priority date under 37 CFR 
1.495(c). 

[j3 The undersigned attorney is authorized by the International applicant and 
by the inventors to enter the National Phase pursuant to 37 CFR 1.494(c) 
or 1.495(c). 

The following additional information relates to the International Application: 
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DQ Receiving Office: EPO 

W IPEA (if filing under 37 CFR 1,495): EPO 

DQ Priority Claim(s) (35 USC 119. 365): 

GERMAM Appln. 199 25 668.3 filed -June 04. 1999-(06/04/99) . 

CD A copy of the International Search Repon is 
□ enclosed. 

[d attached to the copy of the International 
Application. 

VQ A copy of the Receiving Office Request Form is enclosed. 

[X] Form PCT/IB/306 (2) sheets 

[X] Form PCT/lB/308 (1) sheet 

[X] AMENDED SHEETS in English pp. 14-26 (claims 1-15) 

[X] AMENDED SHEETS in German pp. 16-18 (claims 1-15) 



The fee calculation is set forth on the next page of this Transmittal Letter. 
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FEE CALCULATION SHEET 

Qjj A check for $890.00, in partial payment of the filing fees (calculated below), is attached 
(37 CFR 1.492). 

Basic Fee $ 8 9 o . 00 

Total Number of claims in 

excess of (20) times $ia $ 54.00 

Number of independent claims 

in excess of (3) times $84 -0- 

Fee for multiple dependent 

claims $280 -0- 

TOTAL FILING FEE... $ 944.00 
Kindly send us the official filing receipt. 

The Commissioner is hereby authorized to charge aoy additional fees which may 
be required or to credit any overpayment to Deposit Account No. 03-2775. Tlus is a 
"general authorization" under 37 CFR 1.25(b), except that no automatic debit of the issue 
upon allowance is authorized. An additional copy of this page is attached. 

Respectfully submitted. 
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CONNOLLY BOVE LODGE & HUTZ LLP 

1220 Market Street 

P.O. Box 2207 

Wilmington, Delaware 19899 

Tel. (302) 658-9141 



5 




199at09.us (8602*36) -^^^ 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

INT'L. APPLN.: PCT/EPOO/03949 
ART UNIT: TBA 



BETTINA BAUER, ET AL,: 
09/980,372 



November 29, 2001 



SPLICEOSOME PROTEIN 
AND ITS USE 



EXAMINER: TBA 



Commissioner for Patents 
Box Sequence 
P. O. Box 2327 
Arlington, VA 22202 

I HEREBY CERTIFY THAT THIS CORRESPONDENCE IS BEING DEPOSITED WITH THE UNITED STATES POSTAL SERVICE AS 
FIRST-CLASS MAIL WITH SUFFICIENT POSTAGE IN AN ENVELOPE ADDRESSED T0:^COMMJISSIONER FOR PATENTS, BOX 
SEQUENCER. O. BO^ 2327, /S^INGTON, VA. 2^02 ON THIS <3^ DAY OF LdJ/^-C^ , 2002. 



RE-SUBMISSION OF SEQUENCE LISTING 



Sir- 



In response to the Notification of Defective Response, dated July 23, 2002, 
applicants herewith re-submit the sequence listing for the above-identified application in 
computer readable form (on diskette) and a printed version of the sequence listing as it 
appears on the diskette. 

The content of the sequence listing information recorded in computer readable form 
(on the attached diskette) is identical to the written sequence listing provided in the English 
translation of the above-identified application as filed with the United States Patent and 
Trademark Office, and does not Include any new matter. 

It is believed that the paper copy sequence listing submitted on March 25, 2002, 
was acceptable to the USPTO and that it was only the computer readable form of the 
Itsting.that was defective. However, if the paper copy sequence listing was also defective 
then applicants hereby authorize the USPTO to amend the present application by 
replacing the current computer readable and paper versions of the sequence listing with 



listing. 



the attached computer readable and paper copy versions 

Respectful 

CONNOLLY BOVE LODGE & HUTZ LLP 
„_fM.^^<^^%8.M CH 

By: 



632775 89960372 



William E. McShane 
Reg. No. 32,707 
Tel. (302)658-9141 ^ 
Enclosures: Diskette w/Sequence Listing; Printed copy of Sequence Listing 



::ODMA\MHODMA\CB;213198;1 



XIORac'dPeWTO 2 9 NOV 200i 

199at09.us 
8602*36 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPLICANT: 


BETTINA BAUER, ET AL.: 


INT'L. APPLN.: PCT/EPOO/03949 


SERIAL NO.: 


(To be assigned) 


ART UNIT: TBA 


FILED: 


* HEREWITH * 


EXAMINER: TBA 


FOR: 


SPLICEOSOME PROTEIN: 






AND ITS USE 





Commissioner for Patents 
Box PCT 
P. O. Box 2327 
Arlington. VA 22202 

"Express Mail" No.: ET 857672765US Date: November 29, 2001 

I hereby certify that this paper or fee is being deposited with the United States Postal Service "Express Mail Post Office 
to Addressee" service under 37 CFR 1.10 on the date indicated above and is addressed to Box PCT, Commissioner 
for Patents, P. O. Box 2327, Arlington, VA 22202. 



Barbara J. Miller 



(Typed or printed name of person mailing paper or fee) /(Signature of persp^mailing paper or fee) 

PRELIMINARY AMENDMENT 

Sir: 

Prior to the determination of the filing fee and any action on the merits of the 
accompanying new patent application, kindly amend the application as follows: 

In the Claims : 

Please amend claims 4, 5, 12, 13, 14 and 15 as follows. The amended claims are 
shown in their final form below. An underline/bracket version of the amended claims is 
provided as Appendix A. 

The claims being amended in this Preliminary Amendment are the claims as they 
appear on the English translation of the amendments made to the claims under PCT Article 
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19 {see Amended sheets 14, 15 and 16 attached to the filing papers). If necessary, it is 
requested that the amended sheets 14, 15 and 16 be substituted for pages 14. 15 and 16 
of the application as filed (i.e.. pages 1 4, 1 5 and 1 6 of the English language translation of 
PCT/EPOO/03949) before the claim amendments shown in this Preliminary Amendment are 
entered. 

4. (Amended) A vector comprising a sequence as claimed in claim 1 . 

5. (Amended) A host organism, except a human, comprising a vector as 
claimed in claim 4. 

12. (Amended) A pharmaceutical comprising a nucleic acid as claimed in claim 
1 and, where appropriate, pharmaceutically acceptable additives and/or 
excipients. 

1 3. (Amended) A process for producing a pharmaceutical for the treatment of 
cancer, autoimmune diseases, in particular Grave's disease, spinal 
muscular atrophy, fi'-thalassemia, cancers related to the c-erb oncogene, 
hepatitis C infection, herpes simplex virus infection, systemic lupus 
erythematosus, Hermansky-Pudlak syndrome, which comprises formulating 
a nucleic acid as claimed in claim 1 together with a pharmaceutically 
acceptable additive and/or excipient. 
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14. (Amended) A diagnostic agent comprising nucleic acid as claimed in claim 
1 and, where appropriate, pharmaceutically acceptable additives and/or 
exclpients. 

15. (Amended) A process for producing a diagnostic agent for diagnosis of 
Grave's disease, spinal muscular atrophy, B'- thalassemia, cancers related 
to the c-erb oncogene, hepatitis C infection, herpes simplex virus infection, 
systemic lupus erythematosus, Hermansky-Pudlak syndrome, which 
comprises adding a pharmaceutically acceptable carrier to a nucleic acid as 
claimed in claim 1. 

Please add new claims 16 - 23 as follows. 

-1 6. (New) A vector comprising a recombinant DNA molecule as claimed in claim 
2. 

1 7. (New) A vector comprising a recombinant DNA molecule as claimed in claim 
3. 

18. (New) A host organism, except a human, comprising a recombinant DNA 
molecule as claimed in claim 2. 

19. (New) A host organism, except a human, comprising a recombinant DNA 
molecule as claimed in claim 3. 
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20. (New) A pharmaceutical comprising a spliceosomal protein as claimed in 
claim 8 and, where appropriate, pharmaceutically acceptable additives 
and/or excipients. 

21 . (New) A process for producing a pharmaceutical for the treatment of cancer, 
autoimmune diseases, in particular Grave's disease, spina! muscular 
atrophy, fl'-thalassemia, cancers related to the c-erb oncogene, hepatitis C 
infection, herpes simplex virus infection, systemic lupus erythematosus, 
Hermansky-Pudlak syndrome, which comprises formulating a spliceosomal 
protein as claimed in claim 8 together with a pharmaceutically acceptable 
additive and/or excipient. 

22. (New) A diagnostic agent comprising a spliceosomal protein as claimed in 
claim 8 and, where appropriate, pharmaceutically acceptable additives 
and/or excipients. 

23. (New) A process for producing a diagnostic agent for diagnosis of Grave's 
disease, spinal muscular atrophy, fi'-thalassemia, cancers related to the 
c-erb oncogene, hepatitis C infection, herpes simplex virus infection, 
systemic lupus erythematosus, Hermansky-Pudlak syndrome, which 
comprises adding a pharmaceutically acceptable carrier to a spliceosomal 
protein as claimed in claim 8. - - 
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REMARKS 

Claims 4, 5, 12, 13, 14 and 15 have been amended to refer to only one preceding 
claim. New claims 1 6-23 have been added. Each of the dependent claims, as amended, 
now depends on only one preceding claim. Therefore, no additional fee is required for 
multiple dependency. 

Prompt and favorable action concerning claims 1-23 is solicited. 

Respectfully submitted, 

CONNOLLY BOVE LODGE & HUTZ LLP 




William E. McShane 



Reg. No. 32,707 
P. O. Box 2207 
Wilmington, DE 19899 
(302) 888-6248 
Attorney for Applicants 

WEM:bjm 

Enclosure: Appendix A 

::ODMA\MHODMA\CB;175363,1 
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Appendix A 
Underline/Bracket Version of Amended Claims 



4. (Amended) A vector comprising a sequence as claimed in claim 1 [or a 
recombinant DNA molecule as claimed in either of claims 2 and 3]. 

5. (Amended) A host organism, except a human, comprising a [recombinant 
DNA molecule as claimed in either of claims 2 and 3 or a] vector as claimed 
in claim 4. 

12. (Amended) A pharmaceutical comprising a nucleic acid as claimed in [any 
of claims 1 to 3 and/or a spliceosomal protein as claimed in either of claims 
8 and 9] claim 1 and, where appropriate, pharmaceutically acceptable 
additives and/or exclpients. 

13. (Amended) A process for producing a pharmaceutical for the treatment of 
cancer, autoimmune diseases, in particular Grave's disease, spinal 
muscular atrophy, li'-thalassemia, cancers related to the c-erb oncogene, 
hepatitis C infection, herpes simplex virus infection, systemic lupus 
erythematosus, Hermansky-Pudlak syndrome, which comprises formulating 
a nucleic acid as claimed in [any of claims 1 to 3 and/or a spliceosomal 
protein as claimed in either of claims 8 and 9] claim 1 together with a 
pharmaceutically acceptable additive and/or excipient. 
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14. (Amended) A diagnostic agent comprising nucleic acid as claimed in [any 
of claims 1 to 3 and/or a spliceosomal protein as claimed in either of claims 
8 and 9] claim 1 and, where appropriate, pharmaceutically acceptable 
additives and/or excipients. 

15. (Amended) A process for producing a diagnostic agent for diagnosis of 
Grave's disease, spinal muscular atrophy, B'- thalassemia, cancers related 
to the c-erb oncogene, hepatitis C infection, herpes simplex virus infection, 
systemic lupus erythematosus, Hermansky-Pudlak syndrome, which 
comprises adding a pharmaceutically acceptable carrier to a nucleic acid as 
claimed in [any of claims 1 to 3 and/or a spliceosomal protein as claimed in 
either of claims 8 and 9] claim 1 . 
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1 

Spliceosomal protein an d its use 
Description 

The present invention relates to a spliceosomal protein which is associated 
with the U11/U12 snRNP complex of the AT-AC spliceosome and is 
specific for said spliceosome. The invention further relates to the use of 
said protein and the DNA sequences coding therefor for diagnosing auto- 
immune diseases and disorders based on defects in the splicing 
apparatus. 

It has been shown in patients suffering from Grave's disease, that incorrect 
splicing leads to a crucial enzyme (thyroperoxidase) being produced in an 
inactive form (Zanelli, E. (1990) Biochem. Biophys. Res. Comm., 170, 
15 725). Studies on the spinal muscular atrophy disorder indicate that a 
defective SMN (survival of motor neurons) gene product leads to 
considerable disruption of snRNP formation. Inhibition of the splicing 
apparatus of muscular neurons results in paralysis of the nerve cells and in 
degradation of muscular tissue (Fischer, U. et al., (1997), Cell, 90: 1023-9; 
20 Liu, Q. et al. (1997), Cell, 90: 1013-21; Lefebvre, S. et al., (1997) Nat. 
Genet., 16, 265). Particular alternative splice variants of the membrane- 
bound molecule CD44, inter alia, seem to play a crucial part in 
metastasizing of cancer cells. The CD44 gene comprises a plurality of 
exons of which 10 adjacent exons are spliced in different order during the 
25 generation of mRNA from pre-mRNA. In carcinoma cells of rats it has been 
detected that metastasizing variants carry exons 4 to 7 or 6 to 7. It has 
been possible to suppress metastasizing effectively with the aid of 
antibodies against the part of the protein encoded by exon 6 (Sherman, L., 
et al., (1996) Curr. Top. Microbiol. Immunol. 213: 249-269). 

30 

Incorrect splicing can result in highly distinctive phenotypes of the affected 
organism. Thus it is known that a point mutation in a p-globin intron can 
lead to p - thalassemia. The point mutation results in a wrong splicing 
location which leads to an altered reading frame and to premature 
35 termination of the peptide chain (Weatherall, D.J. & Clegg, J.B. (1982) Cell, 
29, 7; Fukumaki, Y. et al. (1982) Cell, 28, 585). In Arabidopsis thaliana 
mutants, for example, a point mutation in the 5' splice site of the 
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phytochrome B gene leads to incorrect expression of the gene. Said 
alteration makes it impossible to remove an intron which contains a stop 
codon in its sequence. Development of the plant is disrupted, since the 
gene is involved in phytomorphogenesis (Bradley, J.M. et al. (1995) Plant 
5 Mol. Biol. 27, 1133). 

Numerous eukaryotic protein- or else RNA-encoding genes have a mosaic- 
like composition, with individual sequences (exons) which code for part 
regions of the gene product and intervening sequences (introns) which do 
10 not code for the gene product alternating. The primary transcripts of such 
mosaic genes therefore contain in their RNA chain sequences of both the 
coding exons and the noncoding introns and have to be processed first for 
correct gene expression. 

15 One of the essential processing steps Is splicing which takes place in the 
nucleus. In the case of expressing protein-encoding genes, this involves 
excising intron RNA sequences from relatively long-chain primary 
transcripts, the "pre-mRNA", with the formation of mature mRNA and 
linking exon RNA sequences to one another. The splicing process is 

20 catalyzed by a "spliceosome", a large ribonucleoprotein complex which is 
assembled in stages from a plurality of small nuclear ribonucleoprotein 
particles (small nuclear RNPs, snRNPs) which in turn comprise uridine-rich 
RNAs (small nuclear RNAs, snRNAs) and proteins binding specifically 
thereto and from proteins, the "non-snRNP splicing factors", which are not 

25 tightly bound to said snRNPs. Splicing generally takes place according to a 
two-stage mechanism, and at each stage a transesterification step is 
involved. In the first step, after spliceosome binding to the 5' splice site and 
the "branching site" in the intron, a free 5' exon and a "lariat intron 
structure" are generated, the intron still being connected to the 3' exon. In 

30 the second step, the two exons are then ligated and the intron is released. 

The majority of pre-mRNA introns in metazoa possess terminal, invariable 
GU dinucleotides and AG dinucleotides. These introns are excised by the 
"U2-dependent spliceosome" (or major spliceosome) which recognizes 
35 said dinucleotides. The spliceosome contains the U1, U2, US and U4/U6 
snRNPs which are composed of one (U1, U2, U5) or two (U4/U6) RNAs 
and numerous proteins, for example proteins of the Sm class. The 
spliceosome recognizes the splice and branching sites of "U2-dependent 
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introns" by means of interactions in which both RNA and proteins are 
involved. Thus, various polypeptides, such as the 70K protein and the C 
protein of U1 snRNPs and proteins of the Ser- and Arg-rich SR-protein 
family, facilitate duplex formation between U1 snRNA and 5' splice site. 
5 Similarly, base pairing between U2 snRNA and the branching site requires 
numerous U2-snRNP proteins, in particular subunits of the heteromeric 
splicing factors SF3a and SF3b [R. Reed, Curr. Opin. Genet. Dev. 6, 215 
(1996); C.L. Will and R. Luhrmann, Curr. Opin. Cell Biol. 9, 320 (1997); 
A. Kramer, Annu. Rev. Biochem. 65:367 (1996)]. 

10 

More recently, it has been possible to identify an alternative spliceosome, 
the "AT-AC spliceosome", which is composed of the U11, U12, U5 and 
U4atac/U6atac snRNPs and splices an uncommon class of pre-mRNA 
introns which have AU dinucleotides and AC dinucleotides or GT 

15 dinucleotides and AG dinucleotides on their termini [C.B. Burge et al. In: 
The RNA World II, R.F. Gesteland and J.F. Atkins, eds., Cold Spring 
Harbour Press, Cold Spring Harbour, N.Y., 1999, p. 525]. These introns 
are therefore called U12-dependent and, compared with U2-dependent 
introns, are found only infrequently and contain at the 5' splice site and the 

20 branching site highly conserved sequence elements which differ from the 
weakly conserved sequences of the U2-dependent pre-mRNA introns [C.B. 
Burge et al. in: The RNA World II, R.F. Gesteland and J.F. Atkins, eds.. 
Cold Spring Harbour Press, Cold Spring Harbour, N.Y., 1999, p. 525; 
S.L. Hall and R.A. Padgett, J. Mol. Biol. 239:357 (1994); P.A. Sharp and 

25 C.B. Burge, Cell 91:875 (1997)]. During assembly of the U12-dependent 
spliceosome, U11 snRNP binds to the 5* splice site and U12 snRNP binds 
to the branching site via base pairing [S.L. Hall and R.A. Padgett, Science 
271:1716 (1996); W.-Y. Tarn and J.A. Steitz, Cell 84:801 (1996); 
W.-Y. Tarn and J.A. Steitz, Proc. Natl. Acad. Sci. USA 94:6030 (1997); 

30 I. Kolossova and R.A. Padgett, RNA 3:227 (1997)]. The U5 snRNPs and 
U4atac/U6atac-snRNPs then associate to form the mature spliceosome 
[W.-Y. Tarn and J.A. Steitz, Science 273:1824 (1996)]. U11 snRNPs and 
U12 snRNPs are present in nuclear extracts as highly stable 18S U11/U12 
complexes [K.M. Wassarman and J.A. Steitz, Mol. Cell Biol. 8, 1276 

35 (1992)], and more recent in vitro binding studies lead to the assumption 
that U11 and U12 interact as preformed complex with the pre-mRNA 
[M. Frilander and J.A. Seitz, Genes & Dev. 13:851 (1999)]. These 
observations, together with the fact that U12 type introns do not have the 
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essential pyrimidine tract of the 3' splice site of main class introns, leads to 
the assumption that there are differences between the mechanisms of 
splice site recognition in the various spliceosomes. 

Identification and characterization of proteins characteristic for the U12- 
dependent spliceosome could therefore not only provide information about 
the detailed mechanism of the splicing processes in said spliceosome but 
also make possible at the same time diagnosis and therapy of disorders 
which can be related to disruptions in the splicing mechanism of said 
spliceosome. Providing specific proteins makes it further possible to find 
and develop potential splicing modulators which may also be emptoyed 
advantageously in the treatment of disorders caused by disruptions of the 
splicing process. 

15 It was therefore an object of the present invention to provide a protein 
characteristic for the U12-dependent spliceosome. 

This object was achieved by a spliceosomal protein which is associated 
with the 18S U11/U12 snRNP complex of the U12-dependent spliceosome 
20 and which is specific for said spliceosome. 

The present invention therefore relates to a spliceosomal protein having 
the function of the 35kD protein associated with the U11/U12 snRNP 
complex of the U12-dependent spliceosome, which spliceosomal protein is 
25 encoded by a nucleic acid (nucleic acid of the invention hereinbelow) which 
is selected from the group comprising 

a) DNA sequences which encode a protein having the amino 
acid sequence according to SEQ ID No. 18; 

30 

b) DNA sequences which hybridize with the sequences 
complementary to the sequences under a) and are capable 
of encoding a protein having the function of the 35kD protein 
of the U11/12 snRNP complex; and 

35 

c) DNA sequences whose genetic code is degenerated with 
respect to the sequences mentioned under a) or b); 
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A "spliceosomal protein having the function of the 35kD protein associated 
with the U11/U12 snRNP complex of the U1 2-dependent spliceosome 
(spliceosomal protein of the invention hereinbelow)" herein means any 
polypeptide which essentially possesses the properties of the naturally 
5 occurring, preferably human, 35kD protein of the U11/U12 snRNP 
complex, i.e. ensures correct functioning of said spliceosome in the 
spliceosomal complex. 

The term hybridization here means a hybridization under customary 
10 hybridization conditions, in particular under stringent hybridization 
conditions, as are known to the skilled worker [Sambrook et al., Molecular 
Cloning, A Laboratory Manual, 2nd edition, Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, N.Y. (1989)]. 

15 The spliceosomal protein preferably has the amino acid sequence 
according to SEQ ID No. 18. However, the protein may also have one or 
more amino acid deletions, amino acid exchanges or amino acid additions 
or amino acid insertions, so long as the adverse effect caused thereby 
upon the protein function is negligible. Likewise it is possible, for example, 

20 for the spliceosomal protein to contain foreign protein sequences (e.g. as 
fusion protein). 

The preferred inventive spliceosomal protein of 246 amino acids in length 
has an apparent molecular weight, determined by SDS-Page, of 
25 approximately 35kD, a calculated molecular weight of 29kD and an 
isoelectric point of 9.88. 

Another subject are the DNA sequences as claimed in claim 1, which code 
for said protein and sequences complementary to said sequences and also 
30 fragments thereof. 

Said DNA sequences may be linked to other DNA sequences, in particular 
sequences which make it possible to express the protein in a desired host 
organism. Sequences of this kind are known in the prior art. They may be, 
35 for example, regulatory sequences such as promoter sequences, Shine- 
Dalgarno sequences, transcription termination signals, polyadenylation 
signals or enhancer elements. In this way it is possible to produce the 
desired protein in large amounts at low cost. 
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The invention therefore also relates to recombinant DNA molecules which 
contain the DNA sequences of the invention. 

The recombinant DNA molecules may either be introduced directly into the 
5 desired host organism or first be incorporated into vectors which are then 
used to transform the host organisms in a manner known perse. The 
invention likewise relates to vectors of this kind. Vectors which may be 
used are the vectors customary in the prior art, for example plasmids, 
bacteriophages or viruses. Preferred vectors are expression vectors. 

10 

The invention likewise relates to host organisms which contain the 
recombinant DNA molecules or vectors of the invention. 

Examples of suitable host organisms are prokaryotic or eukaryotic micro- 
15 organisms, for example bacteria such as Escherichia coli, yeasts or tissue 
cells. 

The DNA sequences of the invention or fragments thereof may be used for 
finding homologous DNA sequences in various organisms or tissue types 
20 which possess a similar or identical function to the spliceosoma! protein of 
the invention. 

The protein of the invention and the DNA sequences coding for said 
protein furthermore may be [lacuna] advantageously as diagnostic agents, 
25 for example for autoimmune diseases and of disorders which can be 
related to disruptions in the splicing mechanism. 

Thus it is known that spliceosomal components may act as autoantigens. 
patients suffering from the autoimmune disease systemic lupus erythe- 
30 matosus, for example, frequently produce antibodies which can be used to 
precipitate the majority of snRNPs. By way of a simple immunoassay, the 
protein of the invention now provides a possibility for rapid diagnosis of 
autoimmune diseases which are based on antibody formation against 
proteins which are specific for the U1 2-dependent spliceosome. 

35 

Disorders which can be related to disruptions in the splicing mechanism of 
the U1 2-dependent spliceosome, which disruptions are based on a defect 
in the 35kD protein, may be diagnosed, for example, with the aid of 
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complementation assays in in vitro splicing systems known in the prior art. 
Here, first a pre-mRNA having a U1 2-dependent intron which contains all 
structural elements necessary for recognition of the pre-mRNA by the 
spliceosome and for the splicing process is prepared, for example by 
5 in vitro transcription. The RNA is, for example, radiolabeled so that it is 
later, after fractionation on a denaturing urea polyacrylamide gel, possible 
to assess, on the basis of the characteristic band patterns, whether a 
splicing reaction has occurred. Subsequently, samples from patient tissue 
are assayed with and without addition of the 35kD protein of the invention. 
10 Complementation then confirms the defect in said protein. 

Another usable in vitro splicing system is described in PCT/EP 00/01595. 

The DNA sequences of the invention may be employed by way of 
15 customary hybridization assays for the diagnosis of defects in the gene for 
the described 35kD protein, in particular in prenatal diagnostics. 

The protein of the invention may further be used as a therapeutic agent for 
disorders based on splicing defects. 

It is further possible to use the spliceosomal protein of the invention 
advantageously for finding or developing splicing modulators, for example 
splicing inhibitors, which are then suitable for the treatment of further 
disorders. Thus, most recently a U1 2-dependent intron has been identified 
in the mutant genes which are responsible for the autosomally recessive 
Hermansky-Pudlak-Syndrome (HPS). It can be expected that in the future 
such introns may also be found in further genes to which a part in 
genetically caused disorders can be attributed. A specific inhibition of the 
splicing of introns present in such genes and thus the expression of the 
harmful mutated genes is therefore a possible way of treating said 
disorders. Due to the rarity of U12-dependent introns, it is also possible to 
use such splicing inhibitors therapeutically more effectively for U12- 
dependent spliceosomes than for U2-dependent spliceosomes. 

35 The sought after splicing modulators may be found by using the known 
in vitro assay systems already mentioned above for studying splicing 
mechanisms. Examples of splicing modulators or splicing inhibitors which 
can be analyzed in this way are monoclonal antibodies. Thus, influencing 
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splicing processes in the cell, for example generation of nnature mRNA, 
with the aid of antisera or monoclonal antibodies has already been 
described [R.A. Padgett et al., Cell 35:10 (1983); R. Gattoni et al., Nucleic 
Acid Res. 24:2535 (1996)]. 

5 

The identification of the regulatory processes in splicing by the minor 
spiiceosome is important for virology, too. Recently (Hibbert et al., 1999), a 
sequence of the U1 5' splice site in a region of the negative regulatory 
splicing element (NRS) in Rous sarcoma virus has been identified. Binding 
10 of U1 snRNPs to the NRS inhibits the splicing process, i.e. increases NRS 
activity. 

The U1 binding site overlaps with a U11 binding site which is identical to a 
sequence on the NRS in the 5' splice site of the U12-dependent 
15 spiiceosome. U11 snRNP binding to the NRS promotes splicing, i.e. 
reduces NRS activity. The competition between U1 snRNP and U11 
snRNP contributes to establishing equilibrium between spliced and 
unspliced viral RNAs for the purpose of optimal viral replication. 

20 As studies by Hibbert et al. (1999) show, specific mutations in the U1 
and/or U11 binding domain would be able to contribute to influencing and 
possibly even controlling viral life cycles. A strategy for inhibiting U11/NRS 
interaction could be developed by means of information relating to the pre- 
spliceosomal characteristic, which was obtained in this study. 

25 

The invention therefore also relates to a pharmaceutical comprising a 
nucleic acid of the invention and/or a spliceosomal protein of the invention 
and, where appropriate, pharmaceutically acceptable additives and/or 
excipients. 

30 

Furthermore, the invention relates to a process for producing a 
pharmaceutical for the treatment of cancer, autoimmune diseases, in 
particular Grave's disease, spinal muscular atrophy, p'-thalassemia, 
cancers related to the c-erb oncogene, hepatitis C infection, herpes 
35 simplex virus infection, systemic lupus erythematosus, Hermansky-Pudlak 
syndrome, with a nucleic acid of the invention or a spliceosomal protein of 
the invention being formulated. 



9 

The invention likewise relates to a diagnostic agent comprising a nucleic 
acid of the invention and/or a spliceosomal protein of the invention and, 
where appropriate, pharmaceutically acceptable additives and/or 
excipients. 

5 

Furthermore, the invention relates to a process for producing a diagnostic 
agent for diagnosis of Grave's disease, spinal muscular atrophy, p'-thalas- 
semia, cancers related to the c-erb oncogene, hepatitis C infection, herpes 
simplex virus infection, systemic lupus erythematosus, Hermansky-Pudlak 
10 syndrome, with a pharmaceutically acceptable carrier being added to a 
nucleic acid of the invention and/or a spliceosomal protein of the invention. 

Description of the figures and most important sequences: 

15 Fig. 1 shows the snRNA composition of purified snRNPs. 

Fig. 2 shows the protein composition of U11/U12 snRNPs selected 

using oligonucleotides. 

20 SEQ ID No. 17 shows the genomic DMA sequence for the U12-associated 
35kD protein including noncoding sequences. The coding sequence 
is indicated by the derived amino acid sequence below and 
corresponds to SEQ ID No. 18. 

25 SEQ ID No. 18 shows the amino acid sequence of the U12-associated 
35kD protein, comprising 246 amino acids. 

The isolation of the U1 1/U12-associated 35kD protein of the invention is 
illustrated below by way of example. 

30 

The following examples serve to illustrate the invention in more detail 
without restricting it to said examples. 
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Examples 

Preparation of HeLa nuclear extracts 

Nuclear extracts from HeLa cells were prepared by culturing cell cultures 
5 with HeLa cells. The cells were then sedimented from the culture medium 
by centrifugation (1 000 x g, 10 min.) and washed with phosphate buffer. 
This was followed by taking up the cell sediment in five volumes of buffer A 
(10 mM HEPES, 1.5 mM MgCl2, 10 mM KCI, 0.5 mM DTT, pH 7.9, 4°C) 
and incubating for 10 minutes. The cells were again sedimented and taken 

10 up in two volumes of buffer A. This suspension was disrupted using a 
Dounce homogenizer (plunger B) (moving the plunger up and down 10 
times). The nuclei were sedimented by centrifugation. The nuclei were then 
again taken up in buffer A and centrifuged at 25 000 x g for 20 minutes. 
The sediment was taken up in 3 ml of buffer B (20 mM HEPES, 25% (v/v) 

15 glycerol, 0.42 M NaCI, 1.5 mM MgCIa, 0.2 mM EDTA, 0.5 mM phenyl- 
methylsulfonyl fluoride (PMSF), 0.5 mM DTT, pH 7.9) and again disrupted 
using the Dounce homogenizer. The resulting suspension was incubated 
on a magnetic stirrer for 30 minutes and then centrifuged at 25 000 x g for 
30 minutes. This was again followed by centrifugation at 25 000 x g 

20 (30 min.). The supernatant was dialyzed against 50 volumes of buffer C 
(20 mM HEPES, 20%- (v/v) glycerol, 0.1 M KCI, 0.2 mM EDTA, 0.5 mM 
PMSF, 0.5 mM DTT, pH 7.9). The dialysate was centrifuged (25 000 x g, 
20 min.). The resulting superantant may be stored as nuclear extract in 
liquid nitrogen (Dignam, J.D. et al. (1983) Nucleic Acid Res., 1 1 , 1475). 

25 

Isolation and analysis of snRNPs 

Spliceosomal snRNPs which had been provided beforehand with a 
trimethylguanosine (m3G)-cap were purified from nuclear extracts of HeLa 

30 cells via immunoaffinity chromatography using anti-m3G antibodies and 
fractionated by sedimentation through a 10-30% strength glycerol gradient 
[B. Laggerbauer, J. Lauber and R. Luhrmann, Nucleic Acids Res. 24:868 
(1996)]. Fractions containing the IBS U11/U12 snRNP complexes were 
pooled and the KCI concentration was adjusted to 250 mM. snRNPs from 

35 2.4 ml of the pooled 18S gradient fractions were incubated for 16 h at 4°C 
with 12 ng of oligonucleotide which is complementary either to nucleotides 
2-18 of human U1 1 snRNA„ 
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5'ACGACAGAAGCCCUUUUdT*dt*dT*dT*-3' (U11 oligo). or to nucleotides 
11-28 of human U12 snRNA. 5'-AUUUUCCUUACUCAUAAG- 
dT*dT*dT*dT*-3' (U12 oligo), with * being a biotinylated 2'-deoxythymidine 
and A, U, G and C being 2'-0-methylribonucleotides. The oligonucleotide- 
5 bound snRNPs were precipitated using streptavidin agarose in a manner 
known per se [A. I. Lamond and B. S. Sproat, in RNA Processing: A 
Practical Approach, D. Rickwood and B. D. Hames, eds. (Oxford University 
Press, Oxford, 1996) p. 103]. RNA from 1/5 of agarose-precipitated 
snRNPs was eiuted by incubation for 30 minutes at 95°C in 100 ^1 of DH 

10 buffer (15 mM NaCI, 1.5 mM Na-citrate, 0.1% SDS), fractionated on 10% 
strength polyacrylamide/7M urea gels and made visible by silver staining. 
The identity of the selected RNAs was confirmed as U11 and U12 by 
Northern blotting. The protein was eiuted from the remaining beads by 
incubation at 95°C in 200 \i\ of S buffer (60 mM Tris, pH 6.8, 1 mM EDTA, 

15 17.5% glycerol, 2% SDS, 0.2 M DTE) for 5 minutes and precipitated with 5 
volume units of acetone. The proteins were fractionated via SDS-PAGE on 
gels with 10% (top half) and 13% (bottom half) polyacrylamide and made 
visible by Coomasie staining. For comparison, RNA and protein from 50 
of the starting material (pooled 18S gradient fractions) were also analyzed. 

20 

The results for oligo U11 are depicted in Fig. 1, lane 2, and those for oligo 
U12 in Fig. 1, lane 3. Lane 1 shows the snRNAs of the starting material 
(input); lane 4 shows the control for precipitation in the absence of 
oligonucleotides (mock). Coselection of U12 with an oligonucleotide 

25 directed against U11 and vice versa showed that mainly U11/U12 snRNP 
complexes and not U11 monoparticles or U12 monoparticles had been 
selected. Accordingly, Fig. 2, lanes 2 and 3, shows identical protein 
patterns of U11/U12 snRNPs, independent of which oligonucleotide had 
been used to select said snRNPs. The molecular weight of the proteins (in 

30 kD) is indicated on the right. Lane 1 again shows the proteins of the 
starting material (input) and their identity (left-hand side). Lane 4: control. 

Identification of proteins associated with the U11/U12 snRNP complex 

35 Of the 20 different proteins found in the U11/U12 complex, 8 migrated with 
the Sm snRNP nuclear proteins B', B, D3, D2, D1, E, F and G, which are 
present in the major splicepsome snRNPS (Fig. 2, lanes 1-3). Antibodies 
which reacted specifically with BVB, D3, D2, F or G recognized even the 
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proteins having identical molecular weights on immunoblots of the 
U11/U12 complex. U11/U12 therefore contains the same 8 Sm proteins 
which are found in the major spliceosome too. 

5 Of the 12 remaining U11/U12 proteins, the 160kD, 150kD, 130kD and 
49kD proteins of the U11/U12 complex migrated together with four of the 
proteins specific for the 17S U2 complex, which make up the essential 
splicing factor SF3b, namely U2-160, U2-150, U-120 and U2-53. 
Antibodies directed against U2-160, U2-150 and U2-120 moreover reacted 

10 strongly with the 160kD, 150kD and 130kD proteins of the U11/U12 
complex. Peptide sequences which had been obtained by 
microsequencing of the 160kD, 150kD, 130kD and 49kD proteins of the 
U11/U12 complex (Table I) proved to be essentially identical with the 
known SF3b sequences. The four proteins mentioned are thus very likely 

15 identical to the proteins known from SF3b, and deviations in the apparent 
molecular weights of some of the comigrating proteins can be attributed to 
differences in the electrophoresis conditions which were applied in the 
original identification of U2 snRNP proteins. 

20 Table 1 



U11/U12 


Peptides 


Protein 




160kD 


KMNARTYMDVMREQHLTK 




KLTATPTPLGGMTGF 




KAIVNVIGMH 


150kD 


KRIFEAFK 




KLRRMNRFTVAE 




KRTGIQEMREALQEK 




KLTIHGDLYYEG 


130kD 


KLGAVFNQVAFPLQYT 




KLLRVYDLGK 




KNVSEELDRTPPEVSK 




KLENIAQRYAF 


49kD 


KVSEPLLXELFLQ 




KDRVTGQHQGYGFVEFLSEE 
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X here means any amino acid. 

Characterization of the 35kD protein associated with the U11/U12 snRNP 
connplex 

5 

Of the remaining proteins, the 35kD protein associated with the U11/U12 
snRNP complex was characterized. To this end, the peptides KEYDPLK 
and KRWQEREPTRVWPDND were obtained by micro-sequencing the 
35kD protein which had been fractionated on a gel and digested with 

10 trypsin. These peptides were used to screen the EST database of the 
National Center for Biotechnology Information for cDNAs by means of the 
TBLASTN program. Both peptides were found In an ORF of a cDNA from 
human macrophage cells (Genbank Accession No. U44798) which codes 
for an unknown protein. A second cDNA from human muscle cells in 

15 pBluescript SK, containing an identical ORF (Genbank Accession No. 
AA211268) was transformed into E. coli HB101 and then fully sequenced 
using an ABI PRISM sequence analyzer. The DNA sequence coding for 
the 35kD protein is depicted in SEQ ID No. 17 together with the amino acid 
sequence derived therefrom. SEQ ID No. 17 inherently shows the 

20 complete cDNA sequence including noncoding 5' and 3' sequences. 

Protein was prepared by in vitro translation of the cDNA (TNT (coupled 
transcription/Translation) kit from Promega). The protein migrated on an 
SDS polyacrylamide ge! together with the purified 35kD protein, proving 
25 that the DNA encodes a complete protein. 

The U11/U12 35kD protein has an RNA recognition motif (RRM; amino 
acids 51-129). This region and the adjacent glycine-rich region are very 
similar to a region of the U1 70K protein. Moreover, antisera against the 
30 35kD protein efficiently precipitated U11 from a mixture of snRNPs 
fractionated through a gradient and containing U11 monoparticles. In 
analogy to U1 70K, the U1 1 35kD protein therefore might facilitate 5' splice 
site recognition. Furthermore, the protein could be involved in exon linking, 
interacting with components of the major spliceosome. 



35 
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Patent claims 



1. 

5 
10 



15 



20 



25 

2. 



3. 

30 



4. 

35 



A DNA sequence coding for a spliceosomal protein having the 
function of the 35kD protein associated with the U11/U12 snRNP 
complex of the AT-AC spliceosome, which sequence is selected 
from the group comprising 

a) DNA sequences which encode a protein having the amino 
acid sequence according to SEQ ID No. 18; 

b) DNA sequence according to a), comprising the nucleotide 
sequence according to SEQ ID No. 17; 

c) . DNA sequences which hybridize with the sequences 

complementary to the sequences under a) and are capable 
of encoding a protein having the functional properties of the 
35 kD protein of the U11/12 snRNP complex; and 

d) DNA sequences whose genetic code is degenerated with 
respect to the sequences mentioned under a) or c); 

and fragments of said sequences and the sequences 
complementary to the sequences mentioned under a), b), c) and d) 
or the fragments thereof. 

A recombinant DNA molecule comprising a DNA sequence as 
claimed in claim 1 . 

The recombinant DNA molecule as claimed in claim 2, wherein the 
DNA coding for the spliceosomal protein is linked to regulatory 
sequences which make expression of the protein in prokaryotic or 
eukaryotic cells possible. 

A vector comprising a sequence as claimed in claim 1 or a 
recombinant DNA molecule as claimed in either of claims 2 and 3. 



AMENDED SHEET 



lili ''••iii '''i :B O "S "P' iS r,: 11 ''"ii-Ci ^'l-ii 

15 

A host organism, except a human, comprising a recombinant DNA 
molecule as claimed in either of claims 2 and 3 or a vector as 
claimed in claim 4. 

The host organism as claimed in claim 5, which is a prokaryotic 
microorganism. 

The host organism as claimed in claim 5. which is a eukaryotic 
microorganism. 

A spliceosomal protein having the function of the 35kD protein 
associated with the U11/U12 snRNP complex of the U12 
spliceosome, which spliceosomal protein is encoded by any of the 
sequences as claimed in claim 1. 

The spliceosomal protein as claimed in claim 8, selected from the 
group comprising 

a) a polypeptide having the amino acid sequence according to 
SEQ ID No. 18; 

b) a polypeptide which, in comparison with the sequence as 
claimed in a), has one or more amino acid deletions, amino 
acid exchanges, amino acid additions and/or amino acid 
insertions. 

10. The use of a DNA sequence as claimed in claim 1 or of a fragment 
thereof for isolating homologous DNA sequences or RNA 
sequences. 

30 

11. The use of a spliceosomal protein as claimed in claim 8 for finding 
splicing modulators. 

12. A pharmaceutical comprising a nucleic acid as claimed in any of 
35 claims 1 to 3 and/or a spliceosomal protein as claimed in either of 

claims 8 and 9 and, where appropriate, pharmaceutically acceptable 
additives and/or excipients. 

AMENDED SHEET 




16 

A process for producing a pharmaceutical for the treatment of 
cancer, autoimmune diseases, in particular Grave's disease, spinal 
muscular atrophy, p'-thalassemia, cancers related to the c-erb 
oncogene, hepatitis C infection, herpes simplex virus infection, 
systemic lupus erythematosus, Hermansky-Pudlak syndrome, which 
comprises formulating a nucleic acid as claimed in any of claims 1 to 
3 and/or a spliceosomal protein as claimed in either of claims 8 and 
9 together with a pharmaceutically acceptable additive and/or 
excipient. 

A diagnostic agent comprising nucleic acid as claimed in any of 
claims 1 to 3 and/or a spliceosomal protein as claimed in either of 
claims 8 and 9 and, where appropriate, pharmaceutically acceptable 
additives and/or excipients. 

A process for producing a diagnostic agent for diagnosis of Grave's 
disease, spinal muscular atrophy, p'-thalassemia, cancers related to 
the c-erb oncogene, hepatitis C infection, herpes simplex virus 
infection, systemic lupus erythematosus, Hermansky-Pudlak 
syndrome, which comprises adding a pharmaceutically acceptable 
carrier to a nucleic acid as claimed in any of claims 1 to 3 and/or a 
spliceosomal protein as claimed in either of claims 8 and 9. 
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Spliceosomal protein and its use 
Abstract 

The invention relates to a spliceosomal protein which is associated with the 
U11/U12 snRNP complex of the U12-dependent spliceosome and is 
specific for said spliceosome. This protein and the DNA sequence coding 
therefor may be used for diagnosing particular autoimmune diseases and 
disorders based on defects in the splicing apparatus. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) associated 
with CUSTOMER NUMBER 23416; all of CONNOLLY BOVE LODGE & HUTZ LLP, as attorneys with full power of 
substitution to prosecute this application and conduct all business in the Patent and Trademark Office connected therewith. . / : 



Send Correspondence To: 

Connolly Bove Lodge & 

P.O. Box 2207 

Wilmington, Delaware 19899-22 


Hutz LLP 
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Direct Telephone 
(302) f 


Calls To: 
)58-9141 


Bettina Bauer 








Johaiinesallee 15, 65929 Frankfurt, Germany 


Germany 


Aventis Research & Technolo.gies GmbH & Co KG 


. Batent-und Lizenzabt^ilun 


g, Industriepark Hdchst, Gebaude D 706, 65926 Frankfurt, Germany 


Reinhard Luhrmann 




"".23/2/ &^ 


Ewiges Tal 16b, 35041 Marburg, Germany 


Germany 


Aventis Research & Technologies GmbH & Co KG 


, Patent-und Lizenzabteilung, Industriepark Hochst, Gebaude D 706, 65926 Frankfurt, Germany 


Cindy Will 






Nikolausberger Weg 72, 37073 Gottingen, Germany 


U.S,A. 


Aventis Research & Technologies GmbH & Co KG 


Patent-und Lizenzabteilung, Industriepark Hochst, Gebaude D 706, 65926 Frankfurt, Germany 
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COMBINED DECLARATION AND POWER OF ATTORNEY 



Anorncy Dockn No, 
199ai09.us (86Q2*3(S) 



As a below named inventor. I hereby declare thar: 

My residence, post ofHce a<ldress a/ul citizenship are as sxaied below next to my nanic. 

I believe I am ihe Original, fim and sole inventor (if only one name is listed below) or anorigioal, first and joim inventor <if plural 
names are listed betaw) of the subject matter which is claimed and for wMch a patent is sought on the invemion entitled 
"Spliceosome Protein and Its Use" the specification of which 



(check one) O is attached hereto. 



Nfovember 29. 2001 



Application Serial No. . 
was amended on 



November 29, 2001 



was amended through _ 



(if applicable) 

I hereby state that I have reviewed and understand the contents of the alwjve identified specification, including ihe claims, as 
amended by any amendmeni referred to above. 

I acjcnowledge the duty to disclose to the Office a]l information known to me to be material to patentability as defined in Tule 37, 
Code of Federal ReguJatioos, fl .56. 

I hereby claim foreign priority benefits under 35 U.S.C. §M9(a)-{d) or (f) or 365(b) of arty foreign applicatiori(;) for patent, 
inventor's or plant breeder's rights certificate, or §365(a) of any PCT International application which designated at least one countr> 
other ihan the United States, listed below and have also identified below, b> cneclctng the box, any foreign application for patent 
or inventor's or plant breeder's rights certificate, or PCTIntemational application having a filing date before that of the application 
on which priority is claimed: 



Prior Foreign Applicanon(s) 



Priority Claimed 



199 25 668.3 


Germanv 


04 June 1999 


(Number) 


(Counvy) 


(Ony/Mdiuh/Yiiai- P'\\an 


PCT/EP00/03&49 


International 


03 Mav 2000 


(Numbor) 


(Couniry) 


tDw/MonUi/Yeir Fii«l) 



fDiy/Monih/Year Filnij 



I hereby claim the benefit under Title 35. United States Code, § 120 of any United States application' s) Jisietl below and, insofar 
as tne subject matter of each of the claims of this application is not disclosed in the prior United States application tn the manner 
provided by the first paragraph of Title 35. United States Code, § 1 12. I acknowledge the duty to disclose to the Office all 
information known co me to be material to patentability as defined in Title iT. Code of Federal Regulations. § 1 .56 which became 
available between die filing date of the prior application and the national or PCT international filing date of this application. 



(Applic«Oon Serial No > (Filing Date) (StBWs) 



(Application Serial Vo.) (Filing Date) (Status) 

I hereby claim the benefit under 35 U.S.C. § 1 19(c) of any United States provisional application(s) listed below. 



(Applieaiicn No.) (FUing Date) 

I hereby declare that ail siaic:menta made herein of my own knowledge are me and that all statements nrade on Inrormailon and 
belief are believed lo be true; ind further that these Statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and 
tliat such willfijl false statements may jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY: As a nameiJ invemor. I hereby appoint the iFqllowing aiiorney(s) and/or agent(s) associated ' 
wiih CUSTOMER NUMBER 234l6i all of CONNOLLY BO VE LODGE & HUTZ LLP.' as anomeys with full power of 
substitution to prosecute this spplicaiion and conduct all business in the Patent and Trademark Office connected Uiercwith. 



Send Correspondence To: 

Connolly Bove Lodge & Hutz LLP 

P.O. Box 2207 

WHmington. Delaware L9899-2207 



Oirect Telephone CalJs To: 
(302)658-9141 



Johaoaesatlee 15, 65929 Frankfurt. Gemiany 



Germany 



Aveniia fteaarcn (fc Tecruwioftto Ombli St Co KG. 



LiactuableilunB. lodutlrlcpafk Hactttl, GcbSudc D 706. FrtiUtrun. Gemufty 



Reinhard Uttumaim 



Ewiges Ta] I6b> 35Q41 Marburg, Gennacy 



Germany 



Avewfa Rwcardt ATeduiotogia GmbH & Co KG Patmi-uiiii Uzcrgabteituna, Induameparfc Hftctist, CtMude D 70<5. 65716 Frgnkftirt. Oemwiv 



Cindy WiH 



Nikolausberger Wee 72, 37073 Gottingen, Germaoy 



AvenOi Riteaicb Sl Technolafliw GmbH A Co KG. Pattni-und LI»AK)bfeilor^. IndlKlf I«p3rlc Hachtt. Ocbilwde D 706, 65036 Frar^kfan. Gtmony 
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SEQUENCE LISTING 

<110>Aventis Research & Technologies GmbH & Co KG 

<120> Spliceosomal protein and its use 

<130>99f032 

<140> 19925668.3 
<141> 1999-06-04 

<160>18 

<170>Patentln Ver. 2.1 

<210>1 
<211>18 
<212>PRT 
<213>HeLa cells 



Oi -Si m liii It;; ei ,„ iij «+ 



Asn ;ij.a Arg Xr.r Tyr Mer Asp Val Met Arg Glu Glr. Hxs I.eu 



<21C> 2 

<211> 15 

<212> PRT 

<213> HeLa-cells 



<210> 3 

<:21I> 10 

<2 12> PP.T 

<213> Ke La -cells 



Lys Ala He val Asn Val lie Gly 



3 



<210> ^ 

<212> ?RT 
<213> He La -cells 

<400> 4 

Lys Arc lie Phe Glu .=U.a ?he Lys 



<210> 5 
<211> 12 
<212> PRT 
<213> HeLa-cells 

<40O> 5 

Lys Leu Arg Arg Met Asn Arg Phe Thr V'al Ala Giu 
15 10 



<2I0> 6 

<211> 15 

<Z12> PRT 

<213> HeLa-cells 

<400> 6 

Lys Arg Thr Cly lie Gir. Glu Mec Arg Glu Ala Leu Gin Giu Lys 
1 , 5 10 13 




<2 12> ?ST 
<213> HeLa-cells 

<4G0> -! 

Lys Lea Tnr lie H^s Gly Asp Leu Tyr Tyr 
1 5 IC 



<210> 3 



4 

< 2 1 i > 16 
<212> PRT 
<213> He La -cells 

<-ico> e 

Lys Leu C-ly Ala vai Fhe Asp. Gir. Val Ala ?r.e Fro Leu Gin Tyr Thr 



<210> 9 

<211> 10 

<212> PRT 

<2-13> HeLa-cellS 

<400> 9 

Lys Leu Leu Arg Val Tyr Asp Leu Gly Lys 
13 IC 



<210> 10 

<21I> 16 

<212> PRT 

<213> HeLa-cellS 

<10C> 10 

Lys Asn Val Ser Clu Giu Leu Asd Arg Tnr Pro ?eo Gli 



<210> 11 

<211> 11 

<212> PRT 

<213> HeLa-cellS 

<400> 11 

Lys Leu Giu Asn lie Ala Gin . 



<2 10> 12 



213> HeLa-cellS 



5 



<^0G> 12 

Lvs Val Ser Glu Pro Le-i Leu Xaa Giu Leu Phe Lau Gin 
1 5 1 G 



<210> 13 

<211> 20 

<212> PRT 

<213> He La -cells 

<4C0> 13 

Lys Asp Arg Val Tiir Gly Glr. His Gin Gly Tyr Gly Phe Val Glu Phe 



Leu Ser Glu Glu 



<210> 14 

<211> 1 

<212> PRT 

<213> HeLa- cells 

< 4 a 0 > 14 

Lys Glij Tyr Asp Pro Leu Lys 
1 S> 



<213> HeLa-cellS 
<40C> 15 

Lys Arg Trp Arg Tnc Arg Val t rp 




<212> RNA 
<:213> HeLa-cellS 

<iOO> 15 



6 



<2i:> 1C67 
<Z1?.> DNA 
<213> HeL£-CellS 

<220> 

<22i> CDS 

<222> (214) . . !95^ ) 

<400> 17 

ctgacaccag ga.g-ttgagg ccggctLtgga acatggrgaa ar.cccgrct.g cac-agaaar 60 

gcaaaaatta gctgggcccg gtggtgtigtg tctgtgaccc ^agctgctcg gcctcccaag 120 

gtgccgggac tacaggcgtg agccaccgcg tctggcctca gccaaggctn -taagcaaca ISO 

tatl-cagca ttggctctac agcg-cgcag aac atg aac ga- egg atg ccc ate 234 

Met Asn Asp Trp Met Pro lie 



gcc aag gag tat gat cca etc aaa gcg ggc age att gat ggc acc gat 232 
Ala Lys Giu Tyz Asp Pro Leu Lys Aia Gly Ser lie Asp Gly Thr Asp 



gaa gac cca cac gac cgc gcg gtc tgg agg gca atg ctg gca cga tat 330 
Glu Asp Pro His P.sp Arg AAa Val Trp Azg Ala Met Leu Ala Arg Tyr 



gtc ccc aac aaa ggt gtc ata gga gat ccc etc etc acc ctg ttt gtg 373 
Val Pro Astl Lys Gly Val ILe Gly Asp Pro Leu Leu Thr Leu Pr.s Val 



.Aa.a Arg Leu fi.3r. Leu Gl Tnr Lys Gl^ A.st Lys Leu Lys Glu val Pne 



■ Arg Tyr Gly Asp lie A.rg Arg Lea . 



aca get ttt tea aac ggc tac gcc etc ate gaa tac aag gag cac eg; 522 
Thr Gly P^ie Ser Lys Gly Tyr ALa Pne lie Glu Tyr Lys Gra Gl _ Arc 
SO 35 100 



get tae cga gac get gat ggc =Z^ gtc 



7 



Ala Val He Lys Ala Tyr Arg Asp Ala Asp Giy Leu Vai lie Asp Gin 
:C5 110 :i5 

ca- gag aca tec gcg gac gag ccc g = a age act c-c aaa ggg egg 5iS 

Hi5 Giu; lie ?he Val Asp Tyr Glu Le.: -i Arg T.-.r Leu Lys Giy Trp 
120 125 13C 135 

ate cc= egg cga ct- gga ggc ggn cz'. ggg gga aaa aag gag tc^ ggg 666 
rie ?zo Arg Arc Leu Giy Giy Giy Leu Giy Giy Lys Lys G 1 a Ser Giy 
140 145 150 

caa ctg aga tec ggg gga egg gac egg ccr t-t cga aaa cct att aac TliJ 
Glr. Leu A£g Fhe Giy Giy Arg Asp Arg Pro Phe Arg Lys Fro lie Asn 
155 16Q 165 

ttg cca gtt gtt aaa aac gac etc Cat aga gag gga aaa egg gaa agg 762 
Leu Pro Vai Val Lys Asn Asp Leu Tyr Arc Glu Giy Lys Acg Glu Arg 
no 175 180 

egg gag cga tct cga tec cga gaa aga cac tgg gac teg agg aca agg 310 
Arg Glu Arg Ser Arg Ser Arg Glu Arg His Trp Asp Ser Arg Thr Arg 
185 190 195 

gat cga gac cat gac agg ggc egg gag aag aga tgg caa gaa aga gag 858 
Asp Arg Asp His Asp Arg Giy Arg Giu Lys Arg Trp Gin Glu Arg Glu 
200 205 210 215 

ccg ace agg gtg tgg cce gac aat gac tgg gag aga gag agg gac etc 906 
Pro Thr Arg Vai Trp Pro Asp Asn Asp Trp Glu Arg Glu Arg Asp Fhe 
220 225 230 

aga gat gac agg ate aag ggg acg gag aag aac gaa aga ggc aag tag 954 
Arg Asp Asp Arg lie Lys Giy Arg Glu Lys Lys Glu Arg Giy Lys 
235 240 2^5 

aggcccaaca gcagaacccc aaagcgaacc tacagtggaa atgagtggag ggggactgtc 1014 



<210> IS 

<211> 246 

•;212> PRT 

<2:3> HeLa-cellS 

<40C> 13 

Met Asn Asp Trp Met Pro lie Ala Lys Giu Tyr Asp Pro Leu Lys Ala 



8 

Glv Ser lie As;:; C-iy Thr Asp Glu A.ap Fro Hrs Asp Arg Ala Val Tr? 

20 ' ' 25 30 

Arg Aia Mac le- Aia Arg Tyr VaZ Pre A^n Lys Giy Val He Gly Asp 

35 •10 

Pro Le--: Leu Thr Le'^ Phc Val Ala Arc Leu Asr. Leu Gin Tr.r LyS Glu 

50 55 60 

Asp Lys Leu Lys Glu Val Phe Ser Arg Tyr Gly Asp He Arg Arg Leu 

£5 ' ' no 75 ao 

Arg Leu Val Arg Asp Leu Val Thr Gly Phe Ser Lys Gly Tyr Ala Phe 

85 90 55 

He Glu Tyr Lys Glu Glu Arg Ala Val He Lys Ala Tyr Arg Asp Ala 



Asp Gly Leu Val He Asp Gin H2.2 Glu He Phe Val Asp Tyr Glu Leu 

115 120 125 

Glu Arg Thr Leu Lys Gly Trp He Pro Arg Arg Leu Gly Giy Gly Leu 

130 135 1^0 

Gly Gly Lys Lys Glu Ser Gly Gin Leu Arg Phe Gly Gly Arg Asp Arg 

145 150 155 ISC 

Pro Phe Arg Lys Pro He Asn Leu Pro Val Val Lys Asr. Asp Leu Tyr 

163 I'^S 

Arg Glu Giy Lys Arg Glu Arg Arg Glu Arg Ser Arg Ser Arg Glu Arg 

:aO 1B5 190 

His Trp Asp Ser Arg T.-r Arg Asp Arg Asp Kis Asp Arg Giy Arq Glu 

195 200 205 



Arg Trp Gin Glu Arg Glu Pr 



Pro As; 



220 



Arg Glu ^.rg Aso Phe Arg Asp Asp Arg He Lys Gly Arg Glu 
77n 235 240 



Lvs Lys Glu 



SEQUENCE LISTING 

rch & Technologies GmbH & Co KG 
<120> Spliceosomal protein and its use 
<130> 199at09 

<140> PCT/EPOO/ 03949 
<141> 2000-05-03 

<150> DE 19925668.3 
<151> 1999-06-04 

<160> 18 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 18 
<212> PRT 

<213> Homo sapiens 

Lts°Met Asn Ala Arg Thr Tyr Met Asp Val Met Arg Glu Gin His Leu 
1 5 10 15 

Thr Lys 



<210> 2 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Lys Leu Thr Ala Thr Pro Thr 
1 5 



Pro Leu Gly Gly Met Thr Gly Phe 
10 15 



<210>: 3 

<211> 10 

<212> PKT 

<213> Homo sapiens 

<400> 3 

Lvs Ala lie Val Asn Val lie Gly Met His 
•^1 5 10 



<210> 4 

<211> 8 

<212> PRT 

<213> Homo sapiens 



<400> 4 

Lys Arg He Phe Glu Ala Phe Lys 
1 5 



<210> 5 
<211> 12 
<212> PRT 

<213> Homo sapiens 



<400> 5 

Lys Leu Arg Arg Met Asn Arg Phe Thr Val Ala Glu 
1 5 10 



<210> 6 
<211> 15 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Lys Arg Thr Gly He Gin Glu Met Arg Glu Ala Leu Gin Glu Lys 
1 S 10 15 



<210> 7 
<211> 12 
<212> PRT 

<213> Homo sapiens 
<400> 7 

Lys Leu Thr He His Gly Asp Leu Tyr Tyr Glu Gly 
1 5 10 



<210> 8 
<211> 16 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Lvs Leu Gly Ala Val Phe Asn Gin Val Ala Phe Pro Leu Gin Tyr Thr 
1 . 5 10 15 



<210> 9 
<211> 10 
<212> PRT 

<213> Homo sapiens 



<400> 9 

Lys Leu Leu Arg Val Tyr Asp Leu Gly Lys 
1 5 10 



<210> 10 
<211> 16 



) 



<212> PRT 

<213> Homo sapiens 



L^s^Li^Val Ser Glu Glu Leu Asp Arg Thr Pro Pro Glu Val Ser Lys 
5 10 15 



<210> 11 
<211> 11 
<212> PRT 

<213> Homo sapiens 
<400> 11 

Lvs Leu Glu Asn He Ala Gin Arg Tyr Ala Phe 
^1 5 10 



<210> 12 
<211> 13 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> UNSURE 
<222> (8) 



Lvs°val^Ser Glu Pro Leu Leu Xaa Glu Leu Phe Leu Gin 
^ R 10 



1 



<210> 13 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400> 13 



Lys^Asp^Arg Val Thr Gly Gin His Gin Gly Tyr Giy Phe Val Glu Phe 



Leu Ser Glu Glu 
20 



<210> 14 
<211> 7 
<212> PRT 

<213> Homo sapiens 
<400> 14 

Lys Glu Tyr Asp Pro Leu Lys 
1 5 



<210> 15 
<211> 11 



<212> PRT 

<213> Homo sapiens 



<400> 15 , « 

Lys Arg Trp Arg Thr Arg Val Trp Asp Asn Asp 



<210> 16 

<211> 22 

<212> RNA 

<213> Homo sapiens 



<400> 16 

auuuuccuua cucauaagdd dd 



<210> 17 

<211> 1067 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (214) (954) 



ctgacatcag gagtttgagg ccggcttgga acatggtgaa atcctgtctg tactagaaat 60 

gcaaaaatta gctgggcgtg gtggtgtgtg tctgtgatcc cagctgctcg gcctcccaag 120 

gtgctgggat tacaggcgtg agccaccgcg tctggcctca gccaaggttt ttaagtaaca 180 

tatttcaaca ttggctctac agcgttgcag aac atg aac gat tgg atg ccc ate 234 
^ Met Asn Asp Trp Met Pro lie 

1 5 

occ aaa gag tat gat cca etc aaa geg ggc age att gat ggc aee gat 282 
Ala Lys Glu Tyr Asp Pro Leu Lys Ala Gly Ser He Asp Gly Thr Asp 
10 15 20 

aaa aac cca cac gae cgc geg gtc tgg agg gca atg ctg gca cga tat 330 
Glu Asp Pro His Asp Arg Ala Val Trp Arg Ala Met Leu Ala Arg Tyr 



25 



gtc ccc aac aaa ggt gtc ata gga gat ccc etc etc acc ctg ttt gtg 
Val Pro Asn Lys Gly Val He Gly Asp Pro Leu Leu Thr Leu Phe Val 
40 45 50 55 

acc aga eta aac ttg cag acc aag gag gac aaa tta aag gaa gtc ttt 
Ala Arg Leu Asn Leu Gin Thr Lys Glu Asp Lys Leu Lys Glu Val Phe 
60 65 70 

tec cgc tat ggt gac ate egg egg ett egg ctg gtc agg gae ttg gtc 
Ser Arg Tyr Gly Asp He Arg Arg Leu Arg Leu Val Arg Asp Leu Val 
75 80 85 



666 



aca qgt ttt tea aag ggc tac gcc ttc ate gaa tac aag gag gag cgt 
Thr Gly Phe Ser Lys Gly Tyr Ala Phe lie Glu Tyr Lys Glu Glu Arg 
90 55 100 

acc ata ate aaa get tac cga gat get gat ggc ctg gtt att gac cag 

Ala Val lie Lys Ala Tyr Arg Asp Ala Asp Gly Leu Val He Asp Gin 
105 

cat aag ata ttt gtg gac tac gag ctg gaa agg act etc aaa ggg tgg 

His Glu He Phe Val Asp Tyr Glu Leu Glu Arg Thr Leu Lys Gly Trp 

120 125 130 135 

ate cet egg cga ett gga ggc ggt ctt ggg gga aaa aag gag tet ggg 
lie Pro Arc Arg Leu Gly Gly Gly Leu Gly Gly Lys Lys Glu Ser Gly 
140 145 150 

caa ctg aga ttt ggg gga egg gae egg cet ttt cga aaa cct att aac 
Gin Leu Arg Phe Gly Gly Arg Asp Arg Pro Phe Arg Lys Pro He Asn 
155 160 165 

cca att att aaa aac gac etc tat aga gag gga aaa egg gaa agg 
ill Pro val Val Lys Asn Asp Leu Tyr Arg Glu Gly Lys Arg Glu Arg 
170 I'^S 180 

"caa qaq cga tet cga tec cga gaa aga cae tgg gac teg agg aca agg 
Ara Glu Arg Ser Arg Ser Arg Glu Arg His Trp Asp Ser Arg Thr Arg 
185 190 195 

aat cga gac cat gac agg ggc egg gag aag aga tgg caa gaa aga gag 
Up A?g Asp His ASP Arg Gly Arg Glu Lys Arg Trp Gin Glu Arg Glu 

ccq acc agg gtg tgg ccc gac aat gac tgg gag aga gag agg gac tte 
Pro Thr Arg Val Trp Pro Asp Asn Asp Trp Glu Arg Glu Arg Asp Phe 
220 225 230 

aaa aat gae agg ate aag ggg agg gag aag aag gaa aga ggc aag tag 
Ara Asp Asp Arg He Lys Gly Arg Glu Lys Lys Glu. Arg Gly Lys 
235 240 245 

aggcccaaca geagaacecc aaagtgaagt tacagtggaa atgagtggag ggggattgtc 1014 

tttcaacgca gcgtgagtct aatggttgaa taaaacttac tgatgatcaa aaa 

<210> 18 
<211> 246 
<212> PRT 

<213> Homo sapiens 

Met°Asi^Asp Trp Met Pro He Ala Lys Glu Tyr Asp Pro Leu Lys Ala 



1067 



Gly Ser He Asp Gly Thr Asp Glu Asp Pro His Asp Arg Ala Val Trp 
Arg 



20 

Ala Met Leu Ala Arg Tyr Val Pro Asn Lys Gly Val He Gly Asp 



Asp Lys 
65 

Arg Leu 

lie Glu 

Asp Gly 

Glu Arg 
130 
Gly Gly 
145 

Pro Phe 

Arg Glu 

His Trp 

Lys Arg 
210 
Trp Glu 
225 

lys Lys 



Leu Thr 

Leu Lys 

Val Arg 

Tyr Lys 
100 
Leu Val 
115 

Thr Leu 

Lys Lys 

Arg Lys 

Gly Lys 
180 
Asp Ser 
195 

Trp Gin 
Arg Glu 
Glu Arg 



Glu Val 
70 

Asp Leu 

85 
Glu Glu 

He Asp 

Lys Gly 

Glu Ser 
150 
Pro He 
165 

Arg Glu 

Arg Thr 

Glu Arg 

Arg Asp 
230 
Gly Lys 
245 



Val Ala Arg Leu Asn 

55 
Phe Ser 



Val Thr 

Arg Ala 

Gin His 
120 
Trp He 
135 

Gly Gin 

Asn Leu 

Arg Arg 

Arg Asp 
200 
Glu Pro 
215 

Phe Arg 



Arg Tyr Gly 
75 

Gly Phe Ser 
90 

Val He Lys 
105 

Glu He Phe 



Leu Gin 
60 

Asp He 
Lys Gly 
Ala Tyr 



Thr Lys Glu 

Arg Arg Leu 
80 

Tyr Ala Phe 
95 

Arg Asp Ala 
110 

Tyr Glu Leu 



Val Asp 
125 

Pro Arg Arg Leu Gly Gly Gly Leu 
140 

Gly Gly 



Leu Arg Phe 
155 

Pro Val Val 

170 
Glu Arg Ser 
185 

Arg Asp His 



Lys Asn 
Arg Ser 



Asp Arg 
205 

Thr Arg Val Trp Pro 
220 

Asp Asp Arg He Lys 
235 



Arg Asp Arg 
' 160 
Asp Leu Tyr 
175 

Arg Glu Arg 
190 

Gly Arg Glu 

Asp Asn Asp 

Gly Arg Glu 
240 



